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government procurement operation, the U. S.
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ment may have formulated, furnished, or in any way
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data is not to be regarded by implication or other-
wise as in any manner licensing the holder or any
other person or corporation, or conveying any rights
or permission to manufacture, use or sell any
patented invention that may in any way be related
thereto.
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SIGNAL CORPS ORDER NUMBER: 7636-PP-59-81-81
PD NUMBER: 59-PB/IPM-25

Ad

PLACED BY: U.S. ARMY SIGNAL SUPPLY AGENCY
INDUSTRIAL PREPAREDNESS ACTIVITY

PRODUCTION DEVELOPMENT DIVISION
225 SOUTH 18th STREET

Contractor: CHATHAM ELECTRONICS
Division of Tung-Sol Electric Inc.

Livingston, New Jersey
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SIGNAL CORPS CONTRACT NUMBER: DA-36-039-SC-81289

PROBUCTION ENGINEERING MEASURE FOR
POLYOPTIC SEALING OF NYDROGEN TNYRATRON TUBES



e

PRODUCTION WGINEERING MaSURL *OE

POLYOPTIC SEALING OF HYDROGEM TAHYRATROL TUbLS

WIdTE QUARTERLY PROGRESS #f.POR'T

Period Of

July 1, 1961 - September 30, 1l9y€i

The object of this contract is to 1nvestigate the applicatior
2t Polyoptic Sealing to Automatic Sealing and Fxhausting techni-
ques, and to investigate other means of protective sealing such

as by the use of an intermediary enamel or glass frit,

An attemp!:

will also be made to effect true Polyoptic Sealing where bulb and
buttons of near perfect fits may be sealec at bake temperature
without local overheating.

SIGNAL CORPS CONTRACT WNUMBER:

DA=36-039~-5C-81289

CIGNAL CORPS OPRDER NUMBLR: 7636~PP-59-81-81
PD HUMBER: 59/PB/IPM=-25
,.,l ),/.’ . .
PREPARED RY: '—.. ' N -
. P
APPROVED BY: A A
SONTRACTOR ¢ Tung=-Sol Electric Inc.
Chatham Klectronics Nivisiorn
Liviugston, iew Jersey
AT ‘v tober 27, 14901
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PURPOSE

The investigation of the Polyoptic Process and its application
to the VC 1258 Hydrogen Thyratron were made in a previous study
contract with encouraging results. ('"Industrial Prepareuness Study
on Low Temperature Glass Sealing (Polyoptics) of Tubes", Signal
Corps Contract No. DA-36-~039-SC-72700, Order No. 50809-PHILA-56-81).

The purpose of the subject contract is to continue the
evaluation of the Polyuptic Sealing Process using a hard glass,
production tube, 7190 Hydrogen Thyratron which is a "reliable"
miniature type.

The following course of investigation will be followed:

l. The use of automatic sealing and exhausting equipmert.

2, The investigation of other means of low temperaturec

sealing such as by the use ot an intermediary enamel
or glass frit,

3. An investigation to affect true Polyoptic Sealing where
we will attempt to seal at tube bake temperature by
employing near periect button to bulb tits without the
use of local overheating.

4, The comparison of electrical and mechanical properties
of polyoptic tubes with those of ilame sealed tubes

before and during life tesiting.

1
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5.

6.

A study of the yield and labor hours on all phases of
the chosen polyoptic process.

L list of tooling and equipment requirements,
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irfe tests are coutinuing. All tubes required to have been
made on the automatic exhaust machine have either completed life
test or are presently being tested. The present results show no
escential differeuce in survival rates between the two types of
seals.,

o further work on variations in sealing techniques has been
dotie but consideration is given to an extension of the high tem-
perature bake process investigation.

Initial work has begun in determining the proper techniques

for polyoptic sealing on trolley exhaust.



PROGRESS

fee Polyoptic veaiing

Life tests of type 719U nydrogen thyratronc sealed by tne
polyoptic process and sealed by the conventional! flame method are
continuing. Jdoth groups of tubes we : processed on the same
automatic exhaust machine., Figures 1 and Z show life test totals
accumulated to the end of this report period. The annual vacatior
shutdown occurred during this time; the tubes did not operate
during the vacation period.

Trouble with the automatic exhaust machine continued into
this quarter, We were unable to produce tubes that passed tie
type 7190 initial tests, This trouble appeared to be associatec
with the gas dosing mechanism.

£ cold trap was placed in the gas tilling system and tubes
tnat passed initial tests were obtained from the machine. The
nroblem of filling tubes to a constant gas density through a col.
trap, which was mentioned in the Fourth yuarterly Report, does not
appear to be of as much importance as having some protection from
5.1 vapor entraiuned by the hydrogen being injected into the tube,
¢ rotary gas dosinpg mechan.sm, iike the wotary automatic exnaust
aachiae, depends on an o1l J1im for its vacuum seal and 1¢ subsec:

co comsiderabls vartatior Lo the gquality o0 1ty oneratiot. Mo o
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the pumps on the machine was also replaced in order to improve the
vacuum at several of the index points.

Sufficient tubes to fulfill the contractusl requirement for
life test tubes made on the automatic machine were placed on life
test just at the end of the report period. They have not accumu-
lated enough hours to show on the status plot, Figure 1.

B. Special Status Report

During this report interval, the first of two special reports
required by the contract was prepared and distributed. This report
was essentially a summary of progress to date in the area of seal-
ing techniques. The report concluded that the original method of
polyoptic sealing, the method involving local heating of the seal
region, performed best of all methods tried. This method produced
the only tubes able to be put on life test with the exception of
a few tubes made by the high temperature bake method which were
not altogether satisfactory. TIurther investigation into the high

temperature bgke method using a combination of glssses was recom-

uwended,
Ce Segling by Other Thgn the locgl Heating Method

o further work has been done toward developing seals using
cements, frits, or other intermediaries. iioc further work has been
conteuwplated toward using the true polyoptic method. Some thought
toward further trials of the high temperature bake method has been

-7 -
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suggested as a new line of attack: the use of glasses for the
bulb and stem which have differing softening points. 4 study of
available glasses having pioperties distributed in the proper
directions is being made and some type 3320 (Corning) glass 1is
being obtained for a trial.

0. Izokley Exhaust

4 group of tubes has been processed on the trolley system.
Modifications were necessarily made in the standard factory type
7190 exhaust schedule to allow for the sealing of the tube during
the exhaust operation. There is evidence that the polyoptically
sealed tubes require a higher gas filling pressure than flame
sealed tubes when processed on the trolley system. This possibility
is presently being studied.

Several tubes were also exhausted on the trolley system using
a schedule which duplicated that found to give the optimum tube on
the automatic machine. These tubes did not perform well on the
short test given them. They were initially good but appeared to
need more gas in order to have a satisfactory life.

The work on the trolley system is being done 1n anticipation
oi modifications in the contract which will reguire tubes to be
processed on such a system,

Le Parts Pr tion
to new methods or processes aave been introduced into the glas:

parts nieparatior. operations during tue past nuarter.
-8-
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CCHCLUSIONS

48 more test dats are accumulated, the gap between the
performance oi the polyoptically sealed and the flame sealed tubes
nas closed, Study of Figures 3, 4, and 5 show that there is
litctle choice between the two methods of sealing so iar as tubes
mgde on the automatic exhaust machine are concerned. As time goes
by, it appears more likely that these tests have not really com-
pared the two mechods of sealing but have only shown the range of
quality to be exnected from the sutomatic exhaust machine used for
the tests.

The flame sealed tubes were processed more or less continuously
and placed on life test as they were completed and as sockets be-
came svailable, Figure Z shows that no particular trend in life
duration is observed to be a function of time of being put cn life
test. However, Figure 1 shows that the performance of the last
approximately 50 percent of the tubes to be placed on life test
is considersbly poorer than the first nalf of the tubes. These
latter tubes were made during several lifferent runs on the machine,
placed on the shelf for a time, tested, and started on life test,
«#1lthough they appeared normal initially the tubes beyond numbexr 40
inave shovm a ~omparatively poor life with a substantial percentage

not lasting 590 hours.
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3ecause the flame sealed tube group was almost completely
tester at the time of the last quarterly report, the change from
a survival ratio of approximately four to three in favor of the
polyoptically sealed tubes to the present ratio of about one to
oie has been caused by the early failures in the last half of the
polyoptically sealed life test group. This obvious difference in
the performance of a group of tubes does not invalidate the life
test since they were initially good tubes and were representative
of part of the quality range obtained by this processing method.

1f a similar test of polyoptically sealed tubes processed on
a trolley system should show a substantially better average life,
then we could be certain that the results of these present tests

were caused by the exhaust machine.

- 13 -
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Department Head .
Project Engineer
Engineer
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Hours Spent
On_Contract

151
152
416
104

79

127



